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1
METHOD AND DEVICE FOR THE
INSTALLATION OF SYSTEMS, AND A
FREIGHT LOADING SYSTEM

TECHNICAL FIELD

The invention concerns a device for the installation of
systems in an aeroplane fuselage which has an opening, the
opening being a front face side opening or rear face side
opening, and a freight loading system for an aeroplane.

BACKGROUND

In aeroplane construction concepts for the installation of
systems and concepts for freight loading systems are usually
considered separately from one another. Thus in the concepts
of' known art no interfaces exist between systems installation
and the freight loading systems, although in both cases indi-
vidual elements are to be conveyed and accurately arranged in
position in an aeroplane fuselage.

In a concept described in the applicant’s patent application
US 2008/0255026 A1 for the purpose of systems installation
fuselage sections are each mounted on a conveyor vehicle and
continuously moved in the transverse direction along a circuit
from one build area to the next build area. A comparable
concept with a cyclical movement of the conveyor vehicles is
also of known art.

However, in these principles of assembly and/or installa-
tion of known art it is critical that the systems in question,
such as runs and modules, also tools, accessories and small
parts, must be individually moved into the fuselage by the
assembly personnel to the installation site in question, which
results in the expenditure of a large amount of time. In addi-
tion the larger systems and tools require a high level of physi-
cal effort from the assembly personnel.

Freight loading systems for cargo such as containers and
items of luggage should enable the rapid loading and unload-
ing of a freight compartment. Furthermore the freight loading
systems should only have a low weight and should enable an
almost total utilisation of the freight compartment.

A freight loading system of known art shown in DE 42 38
095 C2 envisages a conveyor belt extending in the longitudi-
nal direction of the aeroplane, by means of which the cargo is
conveyed into the freight compartment. This freight loading
system allows good utilisation of the freight compartment,
but a very powerful drive is required for movement of the
conveyor belt.

Other freight loading systems envisage so-called roll mats,
which are installed over a large surface area of the floor of the
freight compartment. The roll mats are, however, relatively
heavy, and are susceptible to contamination.

A freight loading system that can be compared with the roll
mats is of known art from DE 603 11 544 T2. In this system
a multiplicity of ball- and roller-type actuating drives,
arranged next to one another in the longitudinal and trans-
verse directions of the aeroplane, are envisaged for the move-
ment of the cargo. The actuating drives are, however, suscep-
tible to mechanical and electrical damage. Furthermore
loading and unloading is time-intensive.

From the applicant’s German patent application DE 199 23
529 A1 a freight loading system is of known art, in which the
cargo is routed on rails extending in the longitudinal direction
of'the freight compartment. While the loading and unloading
times or freight loading times are indeed reduced relative to
the solutions described earlier, the cargo during loading must
be scheduled in a previously defined sequence on the rails,
since no repositioning of the cargo is possible within the
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freight compartment. Furthermore the cargo can only be
introduced into the freight compartment through a front face
side opening or rear face side opening, which limits the appli-
cation of this freight loading system to freighter aeroplanes.
The object of the present invention is to create a method
and a device forthe installation of systems or system modules
in an aeroplane fuselage, which remove the above-cited dis-
advantages and enable a rapid installation, also a freight load-
ing system with reduced freight loading times, which has
features of the device for the installation of systems.

SUMMARY

This object is achieved by a device for the installation of
systems in an aeroplane fuselage with a longitudinal guide-
way extending through the opening into the aeroplane fuse-
lage for accommodation of at least one cart that can be moved
along the longitudinal guideway, wherein the longitudinal
guideway has two parallel guideway sections, which are con-
nected with one another via a curved section arranged in the
aeroplane fuselage, and wherein the at least one cart is able to
enter into the aeroplane fuselage through the opening along
one of the two parallel guideway sections, is able to change
direction along the curved section, and is able to exit from the
aeroplane fuselage through the opening along the other of the
two parallel guideway sections, and by a freight loading sys-
tem with a rail-type longitudinal guideway arranged in an
aeroplane, and a multiplicity of sledges routed on the rail-type
longitudinal guideway for the accommodation of cargo,
wherein the rail-type longitudinal guideway has a curved
section for the purpose of altering the direction of the sledges,
and wherein the rail-type longitudinal guideway has two par-
allel guideway sections, which are connected with one
another via the curved section, wherein at least one sledge of
the multiplicity of sledges is able to enter into an opening of
an aeroplane fuselage along one of the two parallel guideway
sections, is able to alter direction along the curved section,
and is able to exit from the aeroplane fuselage through the
opening along the other of two parallel guideway sections.

In an inventive method for the installation of systems a
longitudinal guideway is firstly arranged in the aeroplane
fuselage, extending in the longitudinal direction of the
aeroplane fuselage. Then the systems to be installed are com-
missioned outside the acroplane fuselage and are positioned
on a cart in accordance with their commissioning. Subse-
quently the at least one cart is routed on the longitudinal
guideway to the areas in which the systems are to be installed.

In the inventive method it is advantageous that the systems
such as runs, modules, components, tools, accessories and
similar no longer have to be conveyed manually and individu-
ally into the fuselage. The systems required are pre-commis-
sioned outside the fuselage and are easily moved into the
fuselage in accordance with their commissioning by means of
the cart. By this means the installation time is reduced. In
particular the commissioning can be undertaken by the sup-
pliers, so that quasi-fully commissioned carts can be deliv-
ered. By this means the carts can be delivered in the required
sequence and the installation time is further reduced. Further-
more in the inventive solution the physical loading on the
assembly personnel is greatly reduced, since the systems no
longer have to be carried into the aeroplane fuselage. With the
use of a multiplicity of carts the installation of a plurality of
systems can take place at the same time.

The longitudinal guideway is particularly simple to install
if it is introduced into the aeroplane fuselage from the front
face side or rear face side. The longitudinal guideway is
preferably introduced into the aeroplane fuselage at the rear,
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and is positioned in the underfloor area, i.e. in the area of a
freight compartment floor. By this means existing installation
and assembly procedures can be called upon, so that the
aeroplane fuselage can, for example, already be provided
with a cockpit and in this manner tasks relating to the cockpit
can already have been executed. Furthermore this has the
advantage that the longitudinal guideway can be optimally
aligned in the cockpit area, so that in any later use of the
longitudinal guideway as a component of a freight loading
system, for example, extensive conversion tasks can be dis-
pensed with.

Advantageously the at least one cart is turned in the
aeroplane fuselage with regard to its direction of travel. The
result is that the carts can be turned in the fuselage and in this
manner a kind of circuit is formed, so that full carts and empty
carts cannot collide.

In one example of embodiment a multiplicity of aeroplane
fuselages are arranged next to one another in the transverse
direction. By this means a common system of rails and points
can be accessed outside the fuselages, which greatly simpli-
fies the scheduling of the carts in and out.

An inventive device for the installation of systems in an
aeroplane fuselage, which is open at one end via an opening,
has a longitudinal guideway extending through the opening
into the aeroplane fuselage for purposes of accommodating at
least one cart that can be moved along the longitudinal guide-
way. The longitudinal guideway in combination with the at
least one cart allows a reduction of the installation time, and
a reduction of the physical loading on the assembly person-
nel.

In one example of embodiment the longitudinal guideway
has two guideway sections running parallel to one another,
which are connected with one another via a curved section.
By this means the carts can be turned with regard to their
direction of travel in the aeroplane fuselage, so that the carts
do not obstruct one another as they are scheduled in and out.

Provision is advantageously made outside the aeroplane
fuselage for a points system for the scheduling of the carts in
the required sequence. By this means the carts can be
arranged in accordance with the required sequence. The
points system is in particular of advantage if a plurality of
aeroplane fuselages with systems to be fitted are arranged
next to one another in the transverse direction, so that all the
aeroplane fuselages can be addressed via a common points
system.

For exact positioning of the systems and the further reduc-
tion of the physical loading on the assembly personnel the at
least one cart can have a module carrier for the purpose of
supporting the system during installation.

In one example of embodiment the longitudinal guideway
is embodied as a guidance system of a freight loading system
for cargo. This has the advantage that after completion of the
installation of systems the longitudinal guideway does not
have to be dismantled, and thus the overall assembly time for
the aeroplane is reduced.

An inventive freight loading system for an aeroplane has a
rail-type longitudinal guideway arranged in a fuselage and a
multiplicity of sledges routed on the longitudinal guideway
for the reception of cargo. In accordance with the invention
the longitudinal guideway has a curved section for the pur-
pose of changing the direction of, or turning, the sledges. The
longitudinal guideway enables rapid loading and unloading
of the aeroplane, i.e. the freight compartment, wherein by
means of the curved section the sequence of the sledges in the
freight compartment can be changed. Furthermore, the
curved section allows the loading and unloading of the freight
compartment through a side freight door, so that the inventive
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freight loading system can be deployed not only in freighter
aeroplanes with a freight door on the front face side or rear
face side, but also in passenger aeroplanes. The more rapid
loading and unloading leads to a reduction of the ground
times of the aeroplanes and thus to a cost saving. Furthermore
the longitudinal guideway is relatively non-susceptible to
malfunctions, damage and contamination, which is mani-
fested in a reduced maintenance effort and in an increased
service life. Furthermore, the longitudinal guideway has a
lesser weight than, for example, the roll mats.

The sledges advantageously have positioning aids for
accurate positioning of the cargo, in particular in the trans-
verse direction of the freight compartment.

Other advantageous examples of embodiment are the sub-
ject of further subsidiary claims.

BRIEF DESCRIPTION OF THE DRAWINGS

In what follows preferred examples of embodiment of the
invention are elucidated in more detail with the aid of sche-
matic representations. Here:

FIG. 1 shows a longitudinal section through an aeroplane
fuselage, into which an inventive device extends;

FIG. 2 shows a cross-section through the aeroplane fuse-
lage of FIG. 1; and

FIG. 3 shows a cross-section through the aeroplane fuse-
lage of FIG. 1 with containers fitted.

DETAILED DESCRIPTION

In the figures the same constructive elements are allocated
the same reference numbers.

FIG. 1 shows a plan view onto an inventive device 2 for the
installation of systems, which extends in sections into an
aeroplane fuselage 4 that is open on its rear face side. The
installation of systems is undertaken in a build area 6, which
is subdivided into an assembly area 8 and a fitting-out area 10.
Only one build area 6 is represented, in an exemplary manner.
However, it is advantageous if a multiplicity of such build
areas 6 are arranged next to one another in the transverse
direction.

The aeroplane fuselage 4 is arranged in the assembly area
8 with its rear opening facing towards the fitting-out area 10.
The nose of the aeroplane fuselage 4 is closed off by an
assembled cockpit 12.

The device 2 has a longitudinal guideway 14, which has
two guideway sections 16, 18 running parallel to one another
and extending in the longitudinal direction of the aeroplane
fuselage 4, and a curved section 20 connecting the guideway
sections 16, 18 with one another at the cockpit end of the
fuselage. The guideway sections 16, 18 and the curved section
20 are formed in each case from two rails 22, 24 running
parallel to one another. The guideway sections 14, 16 project-
ing out of the aeroplane fuselage 4 into the fitting-out area 10
are connected with a points system 26 in the fitting-out area
for the preparation of the carts 28, 30 shown in FIG. 2. The
scheduling in and out of the carts 28, 30, is undertaken,
depending upon the management provided by the points sys-
tem 26, in the longitudinal direction or transverse direction of
the aeroplane fuselage 4, as indicated by the double arrows.

In accordance with FIG. 2 the device 2 is arranged in a
freight compartment 32, i.e. in an underfloor area of the
aeroplane fuselage 4 underneath a passenger deck 34. The
longitudinal guideway 14 is securely attached to a primary
structure reinforcement 36 extending in the transverse direc-
tion of the aeroplane fuselage 4. The carts 28, 30 are routed on
the longitudinal guideway 14, and are fitted in each case with
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a module carrier 38, 40 for the positioning and support of a
system module, 42, 44, in the course of its installation on a
section of the primary structure, such as for example a trans-
verse beam, not shown, supporting the passenger deck 34, or
on a section of a vertical support 46.

The module carriers 38, 40 are embodied in an adjustable
manner and allow for the raising and lowering, pivoting and
support of the system module in question 42, 44.

The system modules, 42, 44 contain, for example, a mul-
tiplicity of runs of electrical, pneumatic or hydraulic systems,
not numbered, or themselves serve as mountings for indi-
vidual runs. Furthermore the carts 28, 30 are fitted with the
tools, accessories, small parts and components necessary for
installation of the systems in question. The installation of the
system modules, 42, 44, and also the movement of the carts
28, 30 along the longitudinal guideway 14 is undertaken by
the appropriate assembly personnel.

In what follows a preferred method for the installation of
systems is described: The aeroplane fuselage 4 to be fitted
with systems 42, 44 is scheduled into the build area 6 and
aligned such that its opening on the front face side or rear face
side is arranged in the direction of the fitting-out area 10
opposite to an interface with the points system 26. The lon-
gitudinal guideways 14 are then installed in the underfloor
area 32. The carts 28, 30 are now fitted out in the fitting-out
area 10 with the system modules 42, 44, tools, small parts, and
similar, necessary for installation of the systems in question in
the required sequence. The fitting-out of the carts 28, 30 is
preferably undertaken by the suppliers. The fitted-out carts
28, 30 are moved by means of the points system 26 along, for
example, the left-hand guideway section 16 shown in FIGS. 1
and 2 in the aeroplane fuselage 4 to the position in question.
The system module, 42, 44 in question is installed and the cart
28, 30, is routed along the right-hand guideway section 18 out
of the aeroplane fuselage 4, and via the points system 26 a
new fitted-out cart is supplied for the installation of a further
system. After the installation of all system modules 42, 44, the
aeroplane fuselage 4 is scheduled out of the build area 6 and
is delivered, for example, to a final assembly area.

In accordance with FIG. 3 the longitudinal guideway 14 of
the inventive device 2 serves as a guidance system for a
freight loading system 50. Containers 52, 54 are positioned
next to one another in the transverse direction on the longi-
tudinal guideway 14. The containers 52, 54 are, for example,
arranged onto the longitudinal guideway 14 via a side freight
door, not represented, and by means of sledges, not shown.
The sledges can be traversed along the longitudinal guideway
14, so that the containers 52, 54 can be positioned in the
freight compartment 32 in the aeroplane longitudinal direc-
tion. The containers 52, 54 are securely fixed onto the sledges.
The locking of the sledges on the longitudinal guideway 14 is
undertaken, for example, by means of appropriate claw sys-
tems or by means of appropriate recesses in the guideway
sections 16, 18, or the curved section 20. For purposes of
positioning in the transverse direction of the freight compart-
ment 32 the sledges have appropriate positioning aids, which
enable a displacement of the containers 52, 54 in the trans-
verse direction.

Disclosed is a method for the installation of systems in an
aeroplane fuselage 4, a device 2 with a rails system 14 for the
execution of the method, and a freight loading system 50,
which uses the rails system 14 as a guidance system for cargo
50, 52.

REFERENCE SYMBOL LIST

2 Device
4 Aeroplane fuselage
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6 Build area

8 Assembly area

10 Fitting-out area

12 Cockpit

14 Longitudinal guideway
16 Guideway section
18 Guideway section
20 Curved section

22 Rail

24 Rail

26 Points system

28 Cart

30 Cart

32 Freight compartment
34 Passenger deck

36 Reinforcement

38 Module carrier

40 Module carrier

42 System module

44 System module

46 Vertical support

48 Assembly personnel
50 Freight loading system
52 Container

54 Container

What is claimed is:

1. A device for the installation of systems in an aeroplane
fuselage which has an opening, the opening being a front face
side opening or rear face side opening, comprising:

a longitudinal guideway extending through the opening
into the aeroplane fuselage for accommodation of at
least one cart that can be moved along the longitudinal
guideway, wherein the longitudinal guideway has two
parallel guideway sections, which are connected with
one another via a curved section arranged in the
aeroplane fuselage, and wherein the at least one cart is
able to enter into the aeroplane fuselage through the
opening along one of the two parallel guideway sections,
is able to change direction along the curved section, and
is able to exit from the aeroplane fuselage through the
opening along the other of the two parallel guideway
sections.

2. The device in accordance with claim 1, wherein a points
system is provided for the purpose of scheduling the at least
one cart in the required sequence.

3. The device in accordance with claim 2, wherein the
points system has a multiplicity of interfaces for the purpose
of supplying to a multiplicity of aeroplane fuselages.

4. The device in accordance with claim 1, wherein the at
least one cart has a module carrier for the purpose of support-
ing the system during installation.

5. The device in accordance with claim 1, wherein the
longitudinal guideway is a guidance system of a freight load-
ing system.

6. A freight loading system for an aeroplane, comprising:

arail-type longitudinal guideway arranged in an aeroplane;
and

a multiplicity of sledges routed on the rail-type longitudi-
nal guideway for the accommodation of cargo, wherein
the rail-type longitudinal guideway has a curved section
for the purpose of altering the direction of the sledges,
and wherein the rail-type longitudinal guideway has two
parallel guideway sections, which are connected with
one another via the curved section, wherein at least one
sledge of the multiplicity of sledges is able to enter into
an opening of'an aeroplane fuselage along one of the two
parallel guideway sections, is able to alter direction
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along the curved section, and is able to exit from the
aeroplane fuselage through the opening along the other
of two parallel guideway sections.
7. The freight loading system in accordance with claim 6,
wherein the sledges have positioning aids for accurate posi- 5
tioning of the cargo.



